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Nickel-chromium  forgings,  heat  treat-
ment, 329

physical properties, 329
Nickel steel,

5.8 per cent. Ni, 0.33 per cent. C
quenching, 318
thermal analysis, 318
Nickel steel castings,

1.76 per cent. Ni, 0.26 per cent. C
heat treatment, 241
physical properties, 241
2.0 per cent. Ni, 0.42 per cent. C
homogeneity heat treatment, 160,

167 e.s., ire, 191

limitations, 193

physical     properties,      180-183,
193 e.s.

thermal analysis, 168, 263
medium hard,

bending tests, 253

castings of great strength, 243

heat treatment, 244

machining properties, 257

physical properties, 243
Nickel steel forgings,

2.0 per cent. Ni, 0.34 per cent. C

heat treatment, 303

microstructure, 304

physical properties,  303
2.0     per     cent.    Ni,     0.40    per
cent. C

transverse properties, 352

3  per cent. Ni, 0.20 per cent. C
overheating, 354

4 per cent. Ni, 0.16 per cent. C
heat treatment, 342
microstructure, 343
transverse properties, 342

medium hard,
fracture, 325

heat treatment, 323, 333 e.s.
microstructure, 324
physical properties, 323, 333 e.s.
repeated quenching, 335
Non-eutectoid steel, 63
Normalization.   See Homogeneity, Heat

treatment and Annealing.
Nuclear packing, and  speed of cooling,

35

changed by hot work, 279
effect on diffusion, 24, 27 e.s.
in secondary crystallization, 65
responsible for macrostructure, 9

Nuclei of crystallization, 9, 13
composition at, 23
orientative effect, 88
primary and secondary, 85

0

Orientation, 31

by pre-existing crystals, 88

changed by forging, 279
Overheated steel, 109
Overheating, 30, 36

cure, 211

physical damage, 353
Oxidation,   causes transverse weakness,

336
Oxide in steel, 2

aids to diffusion, 28, 38

from excessive heating, 30, 36
Oxygen pressxtre, inclusions and metal,
130

Partial equilibrium, in binary system,

19 e.s.

Pearlite, laws governing structure, 82
location, 79

mechanism of formation, 79
variation in carbon content, 80
Pearlite kernels, influence on ingotism,

165

Phase changes.   See Transformation.
Physical properties, after grain growth,

291

at various depths, 312
average, 228

due to incomplete quenching, 121
ingotism, 160, 175, 188
normal, 228
relation to crystallization systems,

189

relation to fracture, 184
varying in one piece, 338
Physical tests, 229
Pipe, wall, 151
Plastic deformation.    See Cold work.

effect on normalizing, 279
Preliminary heat treatment.   See Homo-
geneity   heat   treatment   and
Annealing.

Pressing.   See Hot work,
effects, 313